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Abstract of JP2001 330731 

PROBLEM TO BE SOLVED: To provide a laminated optical film which comprises a polarizing layer (a) 
selectively reflecting visible rays and composed of a cholesteric liquid crystal layer and an optical layer 
(b) having an optical function different from that of (a) and composed of at least a layer of a liquid 
crystal layer, is excellent in durability and is capable of being thinned and a liquid crystal display device 
equipped with the same. SOLUTION: The optical film is manufactured by forming a PVA(polyvinyl 
alcohol) alignment layer with 0.1 &mu m thickness on a triacetyl cellulose film, by treating the layer with 
rubbing, subsequently by aligning an acrylic side chain nematic liquid crystal polymer with 0.5 &mu m 
thickness, having the same main component as a cholesteric liquid crystal polymer to be laminated 
afterwards, so as to make 1/4 phase difference layer, and by forming a layer composed of three layers 
of acrylic side chain cholesteric liquid crystal polymers with 700 nm, 550 nm and 400 nm central 
wavelengths of selective reflection respectively successively formed and aligned thereon. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION ~ ~— — 

[Detailed Description of the Invention] ~~ 
[0001] 

[Field of the Invention] This invention relates to the liquid crystal display possessing the optical film and 

it which used the improvement film in brightness 

[0002] 

[Description of the Prior Art] The cholesteric-liquid-crystal layer which carries out selective reflection of 
the specific wavelength of the light is used for the liquid crystal display etc. as an improvement film in 
brightness. 

[0003] When using the improvement film in brightness for a liquid crystal display, the improvement film in 
brightness is usually used, being prepared in a backside [ the liquid crystal cell of a liquid crystal display ] 
side If the natural light which contains the light by reflection from back lights and backgrounds, such as a 
liquid crystal d.splay, etc. carries out incidence of the improvement film in brightness, it will reflect the 
circular polarization of light of the circumference of predetermined on the linearly polarized light or 
predetermined wavelength of a polarization shaft of the predetermined wavelength of the lights 
Especially the improvement film in brightness that a predetermined light shows the property to penetrate 
and consists of a cholesteric-liquid-crystal layer When incidence of the light from the light source of a 
back light etc. is carried out, reflect the circular polarization of light component of the right-handed 
rotation of the specfic wavelength of the lights, and penetrate the circular polarization of light 
component of the left-handed rotation of said specific wavelength, or it is the reverse. While reflecting 
the c.rcular polarization of light component of the left-handed rotation of the specific wavelength of the 
lights and the c.rcular polarization of light component of the right-handed rotation of said specific 
wavelength having the function to penetrate, therefore obtaining the transmitted light of a predetermined 
polar.zat.on condition (for example, counterclockwise circular polarization of light) The circular 
polar.zat.on of l.ght of said specific wavelength, for example, right-handed rotation, is reflected without 
penetrating. Reverse light in the reflecting layer in which the light reflected by this improvement film 
plane in brightness was further prepared by that backside, a certain light reflex body or a light-scattering 
layer, etc., and re-incidence is carried out to the improvement plate in brightness. While aiming at 
increase in quantity of the light which is made to penetrate the part or all as a light of a predetermined 
polarization condition (for example, counterclockwise circular polarization of light), and penetrates the 
improvement film in brightness, by aiming at increase of the quantity of light which supplies the 
Dolar.zat.on which cannot be easily absorbed by the polarizer and can be used for liquid crystal image 
display etc brightness is raised and it gets. That is, when incidence of the light is carried out through a 
solarizing plate (polarizer) from the backside [ a liquid crystal cell ] with a back light etc without using 
the improvement film in brightness, most light which has the polarization direction which'is not in 
agreement with the polarization shaft of a polarizing plate (polarizer) will be absorbed by the polarizing 
Jlate (polarizer), and does not penetrate a polarizing plate (polarizer). That is, although it differs even if 
Dased also on the property of the used polarizing plate (polarizer), about 50% of light will be absorbed by 
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the polarizing plate (polarizer), the quantity of light which can be used for the part, liquid crystal image 
display, etc. decreases and an image becomes dark. The improvement film in brightness is once reflected 
with the improvement film in brightness, without carrying out incidence of the light which has the 
polar.zat.on direction which is absorbed by the polarizer to a polarizer. Furthermore, it repeats making it 
reversed through the reflecting layer prepared in the backside, and carrying out re-incidence to the 
improvement plate in brightness. When the polarization direction of the light reflected and reversed 
among these both becomes the polarization which can be changed into the polarization direction which 
may pass a polarizing plate (polarizer), or the polarization which may pass a polarizing plate (polarizer) by 
the break in of a phase contrast plate etc. further Since this polarization is made to penetrate and the 
hght of predetermined polarization is supplied to a polarizing plate (polarizer), light of a back light etc can 
be efficiently used for the display of the image of a liquid crystal display, and the screen can be made 
bright. 

[0004] By the way, the attempt give or improve various functions is performed by preparing at least one- 
layer optocal layer which ,t has in a different optical function from said light reflective polarization layer 
combining the hght reflective polarization layer using the cholesteric liquid crystal which addition of 
functions various in recent years and amelioration are required, and has an improvement function in 
brightness and which was mentioned above. 

, C °°!? /.° r ? XamP ' e ; combined the cholesteric-liquid-crystal layer, and 1 / 4 phase-contrast plate (called 
lambda/4 plate or the quarter-wave length plate) which carries out selective reflection of the light which 
was mentioned above. The optical film which combined the optical film which has a reflective polarization 
function, and the cholesteric-liquid-crystal layer which carries out selective reflection of the light and a 
viewing-angle compensation film and which has a reflective polarization function, Or combined the 
cholesteric-liquid-crystal layer and viewing-angle compensation film which carry out selective reflection 
of the light, and the 1 / 4 phase-contrast plate. By preparing at least one-layer optical layer which has a 
different optical function from said light reflective polarization layer combining the light reflective 
polarization layer using cholesteric liquid crystal, such as an optical film which has a reflective 
polarization function The attempt which gives or improves various functions is performed. 
[0006] For example, it has been proposed until now about the optical film which combined the 
cholesteric-liquid-crystal layer, and 1 / 4 phase-contrast plate which carries out selective reflection of 
the light and wh.ch has a reflective polarization function. That is. the light which passed the cholesteric- 
liquid-crystal layer to which such a laminating optical film carries out selective reflection of the light is 
the counterclockw.se circular polarization of light, as mentioned above. However, in order to display an 
image efficiently with a liquid crystal display using a polarizing plate, it is desirable for the light which 
carries out incidence to the polarizing plate currently installed in the backside [ a liquid crystal cell ] to 
be the linearly polarized light. 1 / 4 phase-contrast plate can take out efficiently the linearly polarized 
light wh.ch has penetrated cholesteric liquid crystal and which changes the counterclockwise circular 
polarization of light into the linearly polarized light with 1 / 4 phase-contrast plate, for example and can 
recogn.ze an .mage with a liquid crystal display by carrying out the laminating of the cholesteric-liquid- 
crystal layer, and 1 / 4 phase-contrast plate which has the function to change the circular polarization of 
hght into the linearly polarized light, therefore has said reflective polarization function. Although the 
desired linearly polarized light is acquired also when incidence of the light is directly carried out to the 
polarizing plate using dichroic coloring matter, as mentioned above, most part of the visible ray supplied 
since the polarizing plate absorbed therefore will be absorbed, the beam of light which is not in agreement 
with the polarization shaft of a polarizing plate will become a loss, and the brightness of an image will fall 
When an optical film like this invention uses the cholesteric-liquid-crystal layer which has said reflective' 
polarization function, a cholesteric-liquid-crystal layer does not absorb polarization except the 
Dolar.zat.on wh.ch can be penetrated like a polarizing plate. As mentioned above, while having repeated 
carrying out re-mcdence to the improvement plate in brightness which reflects, is reversed through the 
eflectmg layer further prepared in the backside, and consists of a cholesteric-liquid-crystal layer the 
solanzation which changed into the polarization condition that a cholesteric-liquid-crystal layer may be 
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passed can be taken out. And 1 / 4 phase-contrast plate formed on said cholesteric-liquid-crystal layer 
have the function for -the cholesteric-liquid-crystal layer to have been passed and to change this into the 
linearly polarized light rather than to to absorb the counterclockwise circular polarization of light for 
example. s * 

[0007] Therefore, about the optical film which combined the cholesteric-liquid-crystal layer and 1 / 4 
phase-contrast plate which carries out selective reflection of the specific circular polarization of light of 
specific wavelength among such the lights and which has a reflective polarization function, it is effective 
in application to a liquid crystal display etc., and has been proposed until now 

[0008] However, that to which extension orientation of the high polymer film with transparent 1 / 4 
phase-contrast plate conventionally used for this combination was carried out was used and a different 
ingredient without the place which is common in the cholesteric liquid crystal which has said reflective 
polar.zat.on funct.on as a compound was used. That is. the form birefringence film which comes to carry 
out extension processing of the film which consists of a polycarbonate, polyvinyl alcohol and polystyrene 
polymethylmethacrylate and polypropylene, other polyolefines. and the usual polymer that is not the 
fnnoni" „ like po,yar y |ate or a Polyamide as 1 / a 4 phase-contrast plate has been used 

L0009J Moreover, although the improvement in transverse-plane brightness was possible when the 
reflective polarization layer using the cholesteric liquid crystal which has an improvement function in 
brightness and which was mentioned above was used for an actual liquid crystal display, there was also a 
problem that coloring will arise in the direction of slant. Therefore, sticking the high polymer film which is 
not the .quid crystal for viewing-angle compensation, and using it as a viewing-angle compensation layer 
for a coloring improvement of the direction of slant, is also often adopted. Moreover, also when incidence 
is carried out, for example to the polarizing plate using dichroic coloring matter which changes the 
circular polarization of light into the linearly polarized light, and exists on it by also sticking 1 / 4 phase- 
contrast plate which carried out extension orientation, and using a transparent high polymer film which 
was further mentioned above with the high polymer film for viewing-angle compensation if needed 
acquiring the linearly polarized light of the request which penetrates a polarizing plate efficiently is also 
performed. 

[0010] However, the thing to which the extension orientation of the high polymer film with the 
transparent high polymer film which is not the liquid crystal for viewing-angle compensation 
conventionally used for this combination was made to carry out in length, width, slant, or the thickness 
direction was used, and a different ingredient without the place which is common in cholesteric liquid 
crystal as a compound was used, namely. — as the high polymer film for viewing-angle compensation — 
**** of **** of a polycarbonate, polyvinyl alcohol and polystyrene, polymethylmethacrylate and 
polypropylene, other polyolefines. polyarylate. or a polyamide — the form birefringence film to which it 
was almost parallel to and length, a longitudinal direction, etc. of a film were made to carry out orientation 
ot the film which consists of a proper polymer to a perpendicular direction, the slanting thickness 
direction, or a film flat surface to a film flat surface has been used 
[0011] 

[Problem(s) to be Solved by the Invention] In the cholesteric-liquid-crystal layer which has an 
improvement function in brightness, therefore. 1 / 4 phase-contrast plate, or the high polymer film for 
v.ew.ng-angle compensation. Furthermore, the high polymer film for viewing-angle compensation, the high 
polymer film 1 / for 4 phase-contrast plates, etc.. At least one-layer optical layer which has a different 
optical function from the light reflective polarization layer which consists of a cholesteric-liquid-crystal 
layer is stuck with a binder or adhesives. Problems, such as increased thickness for the fall of durable 
Dropert.es, such as distortion, peeling, etc. by the fall of optical properties, such as a surface reflective 
oss by the refract.ve-index interface which changes with existence of a binder or adhesives arising and 
the lamination of a different ingredient, and a binder thru/or adhesives, had arisen. Furthermore the 
optical film to which 50-100 micrometers makes the purpose thickness of the optical film which has 
Dptical functions by the macromolecule oriented film, such as 1 / 4 phase-contrast plate, and an optical 
ilm for viewing-angle compensation, by lamination by usual tended to turn into a quite thick film 
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[0012] Even if a binder thru/or adhesives are not used for this invention, the laminating of it can be 

Z£tW, U u rl 6 ^!? °! dUrab ' e pr °P erties ' such as di ^ortion and peeling, and [ which can also 

make thickness qu.te th.n ] The lam.nating optical film which consists of an optical layer (b) which 
consists of at least one-layer liquid crystal layer which has a different optical function from a light 

t^Tn^H P0,a rf* ,0n 1 ' ayer (a) and th u e above (a) ' And * ^ms at offering the optica, film adapting this, and 
the liquid crystal display possessing this optical film. 

[0013] Furthermore, it aims at offering the laminating optical film which consists of the cholesteric- 
liquid-crystal layer, and 1 / 4 phase-contrast layers which carry out selective reflection of the lieht 
preferably or the laminating optical film which consists of a cholesteric-liquid-crystal layer which carries 
^t select,v e reflection of the light, and a viewing-angle compensation layer, the laminating optical film 
which consist of the cholesteric-liquid-crystal layer and the viewing-angle compensation layer which 
carry out selecbve reflection of the light further, and 1 / 4 phase-contrast layers, the optical film 
adapting this, and the liquid crystal display possessing this optical film 

[0014] The light reflective polarization layer (a) which this invention becomes from a cholesteric-liquid- 
crysta ayer, and the above (a) are making the optical layer (b) which consists of at least one-layer liquid 
crystal layer which has a different optical function form by the liquid crystal film of the compound with 
the same principal component, and solve the above-mentioned problem 
[0015] 

[Means for Solving the Problem] That is, the optical film and liquid crystal display of this invention are as 
to Hows. 

[0016] [1] The optical film with which the optical layer (b) which consists of a light reflective polarization 
layer {a) which cons.sts of a cholesteric-liquid-crystal layer which carries out selective reflection of a 
part of [ at least ] wavelength of the light, and at least one-layer liquid-crystal layer which has a different 
optical funct.on from the above (a) consists of a liquid-crystal layer to which laminating unification is 
earned out and the liquid-crystal layer of (a), and (b) is using the same compound as the principal 
component. K 

[0017] When the layer of (a) and (b) is using the same compound as the principal component the 
compatibility of the interface of both layers improves. By carrying out sequential formation of the layer of 
another side on one layer, therefore not using a binder or adhesives. without using adhesives a binder 
etc. The optical film which there are no problems, such as a fall of optical properties, such as a surface 
reflective loss by a different refractive-index interface arising, and increased thickness for a binder 
thru/or adhesives. and the fall of durable properties, such as distortion and peeling, cannot produce easily 
can be obtained. 

[001 8] And since any layer consists of a layer of the liquid crystal film, thickness can be extremely made 
Sni Ql"? oT, ° P . « ^ effective in thin-shape-izing of a liquid crystal display etc. can be offered 

u I «,? °, Pt ' fi ' m glVen in the aforem entioned fl] term, moreover, by considering as the mode 
which are 1 / 4 phase contrast layers (bl) which consist of a liquid crystal layer in which (b) has 1 / 4 
phase contrast functions optically Since the circular polarization of light which has passed the 
cholestenc-hqu.d-crystal layer is convertible for the linearly polarized light Also when incidence is carried 
out to the polarizing plate using dichroic coloring matter, by supplying the linearly polarized light which is 
in agreement w.th the polarization shaft of a polarizing plate as mentioned above, the absorption loss of 
the beam of light by the polarizing plate using dichroic coloring matter can be lessened and it is 
desirable. 

[0020] [3] Set on an optical film given in the aforementioned [1] term again, the mode which is the vision 
compensate layer (b2) which consists of a liquid crystal layer in which (b) carried out perpendicular 
Dr.entat.on to the aforementioned [1] term in the optical film of a publication and [4] — [ moreover 1 In 
an optical film given in the mode. [5], and the aforementioned [1] term which are the vision compensation 
ayer (b3) which consists of a liquid crystal layer in which (b) carried out slanting orientation In the mode 
whose (b) ,s the vision compensation layer (b4) which a spiral pitch becomes from a cholesteric-liquid- 
crystal layer 250nm or less. [6], and an optical film given in the aforementioned [1] term The coloring at 
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the time of seeing a l.qu.d crystal display from across at the time of using it for a liquid crystal display is 
improvable by considering as the mode whose (b) is the vision compensation layer (b5) which a spiral 
RJSTii r° n ° meS 3 cholesteric - |ic l ui d-crystal layer 500nm or more, and the mode of ******** 
L0021J L/J Moreover, set on an optical film given in either of the aforementioned [3] - [6] terms 
Furthermore. 1 / 4 phase contrast layers (b1) which consist of a liquid crystal layer which has 1/4 
phase contrast functions optically are carrying out laminating unification. By considering as the desirable 
mode which the liquid crystal layer of (b1) becomes from the liquid crystal layer which is using the same 
compound as the hquid crystal layer of an except (b1) as the principal component While the coloring at 
the time of seeing a liquid crystal display from across at the time of using it for a liquid crystal display is 
improvable Since the circular polarization of light is convertible for the linearly polarized light also when 
incidence is carried out to the polarizing plate using dichroic coloring matter, by supplying the linearly 
polarized light which is in agreement with the polarization shaft of a polarizing plate as mentioned above 
the absorption loss of the beam of light by the polarizing plate using dichroic coloring matter can be 
lessened, and it is desirable. Compared with the case where the conventional macromolecule oriented 
film is made to rival, of course, by not using a binder or adhesives as the vision compensation layer 
explained previously, or 1 / 4 phase contrast layers The optical film which there are no problems, such as 
a fall of optical properties, such as a surface reflective loss by a different refractive-index interface 
arising, and increased thickness for a binder thru/or adhesives, and the fall of durable properties such as 
distortion and peeling, cannot produce easily can be obtained. And since any layer consists of a layer of 
the liquid crystal film, thickness can be extremely made thin and an optical film very effective in thin- 
shape-izing of a liquid crystal display etc. can be offered. 

[0022] [8] It is desirable that the liquid crystal compound which constitutes the layer of (a) and (b) in an 
optical film given in either of the aforementioned [1] - [7] terms is a liquid crystal polymer, and it is the 
layer which each class of (a) and (b) turns into from the vitreous state below the glass transition 
temperature of each liquid crystal polymer. 

[0023] By using a liquid crystal polymer, the mechanical strength of each class improves and each liquid 
crystal polymer is heated more than the glass transition temperature, and a laminating is carried out and 
it can manufacture easily processing and by cooling below to glass transition temperature, and is 
desirable. 

[0024] [9] It is desirable that the liquid crystal compound in which the liquid crystal compound which 
constitutes each class turned into from the liquid crystal compound with a reaction radical, and had said 
reaction radical is film-ized by crosslinking reaction, and forms each liquid crystal layer by it in an optical 
film given in either of the aforementioned [1] - [7] terms. 

[0025] Since it is film-ized by crosslinking reaction, even if it uses a comparatively low-molecular liquid 
crystal compound, it can be made to be able to macromolecule-ize, and can be made to be able to film- 
ize, a mechanical strength can be raised, and it is desirable. 

[0026] [10] It is desirable without mediation of the layer of the liquid crystal compound which constitutes 
each class in an optical film given in either of the aforementioned [1] - [9] terms of adhesives. a binder, 
etc. that laminating unification is carried out. 

[0027] Since a binder or adhesives is not used, it is [ no problems, such as increased thickness for the 
fall of durable properties, such as distortion, peeling, etc. by the fall of optical properties, such as a 
surface reflective loss, and different lamination of an ingredient, and a binder thru/or adhesives, ] and is 
desirable when a different refractive-index interface arises. 

[0028] [1 1] It is desirable that the polarizing plate which was in either of the aforementioned [2] - [7] 
terms with dichroic coloring matter further in the optical film of a publication is stuck on the liquid crystal 
layer side of (b1). 

[0029] Although the circular polarization of light which has penetrated cholesteric liquid crystal is 
convertible for the linearly polarized light with 1 / 4 phase-contrast plate, in order to take out the linearly 
polarized light with still higher degree of polarization, it is desirable that the polarizing plate which had 
dichroic coloring matter further and was in the liquid crystal layer side which has said 1 / 4 phase 
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contrast functions is stuck. 

[0030] [12] The liquid crystal display with which the optical film of a publication was used for either of 
the aforementioned [1] - [11] terms. 

[0031] The function which indicated this optical film by ****** on the background side of the liquid 
crystal cell of a liquid crystal display at each of the aforementioned [1] - [1 1] term is demonstrated, and 
the liquid crystal display whose brightness of the display screen improved can be offered And it can 
contribute also to thin shape-ization of a liquid crystal display panel 
[0032] 

[Embodiment of the Invention] The liquid crystal compound which is using as the principal component the 
compound w.th the same liquid crystal compound of the liquid crystal layer (b) which has a different 
optical function from the cholesteric liquid crystal which forms the liquid crystal layer (a) used by this 
invention, and the above (a) is used. Incidentally, because addition or copolymerization makes an optically 
active compound a pneumatic liquid crystal When a pneumatic liquid crystal compound is sufficient as the 
.quid crysta compound of (b) since it becomes cholesteric liquid crystal for example If the cholesteric 
liquid crystal which added and obtained the optically active compound to the pneumatic liquid crystal 
compound used for the aforementioned (b) layer as liquid crystal which forms the (a) layer is used using 
the specific pneumatic liquid crystal compound used as the liquid crystal compound of (b) The 
combination which is using the compound with the liquid crystal compound of the (a) layer and the (b) 
layer same only by the point of the existence of addition of an optically active compound being different 
as the principal component can attain easily, and is desirable. In addition, in cholesteric liquid crystal 
various mam wavelength by which selective reflection is carried out is changeable by adjusting the 
addition of the optically active compound added, therefore — an example — a comparison — an example 

being shown — as — an optically active compound — an addition — having differed — cholesteric 
liquid crystal — a layer — two-layer — the above — using — things — selective reflection — carrying 
out -- having — a core — wavelength — plurality — (— a — ) — a layer — it can supply . 
L0033J Furthermore, also when considering as the vision compensation layer (b4) which a spiral pitch 
becomes from a cholesteric-liquid-crystal layer 250nm or less, and the vision compensation layer (b5) 
which a spiral pitch becomes from a cholesteric-liquid-crystal layer 500nm or more as a (b) layer in 
cholesteric liquid crystal, various spiral pitches can be changed by adjusting the addition of the optically 
active compound added. 

[0034] Namely, in cholesteric liquid crystal, if the spiral pitch Pnm of Wnm and cholesteric liquid crystal 
and the average refractive index of cholesteric liquid crystal are set to N, the main wavelength by which 
selective reflection is carried out Although the value of the average refractive index N changes with 
classes of cholesteric liquid crystal mostly since there is relation of PxN=Wnm Since the average 
refractive mdex of a great portion of cholesteric liquid crystal is 1.5 to about 1.6. the spiral pitch used as 
a vision compensation layer (b4) a cholesteric-liquid-crystal layer 250nm or less It becomes the field 
wh.ch carr.es out selective reflection of the near-ultraviolet light shifted, and, unlike the (a) layer will be 
chosen out of the field of the light as the appearance which does not carry out selective reflection of the 
light. A cholesteric-liquid-crystal layer 500nm or more serves as a field which carries out selective 
reflection of the near-infrared light from which the spiral pitch similarly used as a vision compensation 
layer (b5) shifted [ field / of the light ]. and, unlike the (a) layer, will be chosen as the appearance which 
does not carry out selective reflection of the light. If a reverse expression is carried out. the spiral pitch 
of the cholesteric liquid crystal used for the cholesteric-liquid-crystal layer (a) which carries out 
selective reflection of a part of [ at least ] wavelength of the light will usually exist [ most ] in the larger 
-ange smaller than 500nm than 250nm. The spiral pitch of cholesteric liquid crystal can be used as the 
cholesteric liquid crystal of a proper spiral pitch by changing addition, addition of the optically active 
compound by which copolymerization is carried out, or a copolymerization rate. 
0035] As a liquid crystal compound which constitutes the layer of (a) and (b), when a liquid crystal 
jolymer is used, as mentioned above, the mechanical strength of each class improves, and each liquid 
crystal polymer is heated more than the glass transition temperature, and it carries out the laminating of 
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the layer of (a) and (b) easily and is desirable processing and by carrying out a laminating and cooling 
below to glass transition temperature. When using this liquid crystal polymer, a polymer component has 
the same liquid crystal of the layer of (a) and (b). Addition, or the cholesteric liquid crystal and the 
optically active compound by which copolymerization is carried out Combination with addition or the 
pneumatic liquid crystal by which copolymerization is not carried out, [ an optically active compound ] (b) 
when cholesteric liquid crystal needs to be used as a layer The combination of the cholesteric liquid 
crystal from which a polymer component is the same as that of, and addition or the rate by which 
copolymerization is carried out of an optically active compound differs, In addition to these, the 
combination of the cholesteric liquid crystal and the pneumatic liquid crystal which are the polymer with 
50% or more same [ the repeat unit of a polymer principal chain ] with "the same compound is used as a 
principal component", or the combination of cholesteric liquid crystal is included. 

[0036] In the case of a low molecular weight compound, the component of a liquid crystal compound has 
the same liquid crystal compound. The combination of the cholesteric liquid crystal with which the 
optically active compound is added, and the pneumatic liquid crystal which has the difference referred to 
as that the optically active compound is not added, In addition to the combination of cholesteric liquid 
crystal from which the addition of an optically active compound is different The combination of (a), the 
cholesteric liquid crystal which is the compound with 50 same% or more of the liquid crystal compound of 
the layer of (b), and a pneumatic liquid crystal, or the combination of the cholesteric liquid crystal which 
are the compounds with 50 same% or more of the liquid crystal compound of the layer of (a) and (b) is 
included. Moreover, consist of a liquid crystal compound in which both the compounds used as (a) and 
the principal component of the layer of (b) had a reaction radical, and it sets in each layer of (a) and (b). 
In the case of the combination in which a liquid crystal compound with said reaction radical is film-ized 
by crosslinking reaction, and forms the liquid crystal layer of (a), and the liquid crystal layer of (b) by it, 
respectively, the radical from which the same radical also differed is sufficient as the reaction radical of 
the layer liquid crystal compound of (a) and (b). 

[0037] If it is the reaction radical which produces crosslinking reaction by the polymerization or the 
condensation reaction as a reaction radical with this reaction radical of liquid crystal combination, there 
will be especially no limit, for example, an acrylic radical, an methacrylic radical, a partial saturation 
double bond, a vinyl group, an epoxy group, an isocyanate radical, etc. will be mentioned. 
[0038] Even if it can apply the liquid crystal compound with such a reaction radical suitable for a 
comparatively low-molecular liquid crystal compound and a comparatively low-molecular liquid crystal 
compound is used for it by crosslinking reaction, it can be made to be able to macromolecule-ize, can be 
made to be able to film-ize, and can raise a mechanical strength and thermal resistance. 
[0039] If the cholesteric liquid crystal used by this invention and a nematic liquid crystal compound fulfill 
the conditions of this invention which was mentioned above, there will be especially no limitation. There is 
a liquid crystal compound which had a liquid crystal polymer and a reaction radical as these liquid crystal 
compounds. As a liquid crystal polymer, there is a side-chain mold liquid crystal polymer of principal chain 
mold liquid crystal polymers, such as polyester, a polyamide, and polyurethane, or an acrylic, methacrylic 
one, and a siloxane system. Moreover, as a liquid crystal compound with a reaction radical, it is the 
chemical structure almost similar to the usual liquid crystal, and has one or two or more reaction radicals. 

[0040] Moreover, although it is obtained by a cholesteric-liquid-crystal compound adding a compound 
[ optical activity / compound / pneumatic liquid crystal ], and copolymerizing and there is especially no 
limitation in an optical activity compound, the thing of structure similar to liquid crystal is more desirable. 
Furthermore, the optically active compound in which said optically active compound also had a reaction 
radical is more desirable. 

[0041] By the way, about 1 / 4 phase contrast layers of the (b) layer (b1), level orientation (homogeneous 
orientation) of the pneumatic liquid crystal can be carried out to predetermined thickness, or being able 
to twist a pneumatic liquid crystal in predetermined thickness, and carrying out level orientation (twist 
orientation) in the condition can also attain. 
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[0042] Since thickness d of 1 / 4 phase-contrast plate is phase contrast =**n(birefringence) xd, it can 
do thickness thinly, so that the value of birefringence **n is large. Birefringence **n of a pneumatic liquid 
crystal is very large compared with 0.1 to about 0.2, and the conventional extension polymer film, 
therefore the thickness of 1 / 4 phase contrast layers which consist of a pneumatic liquid crystal 
becomes very thin, for example, it will be good at 1 -micrometer order extent, and thin shape-ization of an 
optical film is attained. 

[0043] In addition, although the thickness d is determined by phase contrast =**nxd about 1 / 4 phase 
contrast layers like the above, it can do quite thinly like the above. 

[0044] Moreover, also with (b) layers other than the above (b1), a thin thing can be used similarly and it 
can be made the thickness about 1/10 and not more than it compared with the macromolecule oriented 
film which is not the conventional liquid crystal. 

[0045] On the other hand, although the thickness of the cholesteric-liquid-crystal layer (a) used as a 
light reflective polarization layer mentioned above differs by how many layers (a) of cholesteric-liquid- 
crystal layers of a different pitch are prepared, the range of about 0.5-10 micrometers of hits is much 
more desirable. 

[0046] When (b) is the vision compensation layer (b3) which consists of the vision compensation layer 
(b2) or the liquid crystal layer which carried out slanting orientation which consists of a liquid crystal 
layer which carried out perpendicular orientation, perpendicular orientation means that liquid crystal is 
carrying out orientation almost perpendicularly to a layer flat surface toward a perpendicular direction, 
i.e., the thickness direction, to a layer flat surface, and include-angle the range of about **10 degrees of 
90 degrees is desirable to a layer flat surface. 

[0047] Moreover, slanting orientation means that liquid crystal is carrying out orientation aslant to a layer 
flat surface toward the direction of slant, i.e., the thickness direction, to a layer flat surface, and the 
range of about 80 degrees - about 5 degrees include angle is desirable to a layer flat surface. 
[0048] And in order to carry out orientation of the liquid crystal perpendicularly or to carry out 
orientation aslant in this way Although it does not limit especially, for example in the case of a liquid 
crystal polymer In the condition of having maintained at temperature lower several degrees C (about 4 to 
8 degrees C) than isotropic phase transition temperature (namely, temperature transferred to liquid 
crystal from an isotropic phase) after heating a liquid crystal compound beyond the temperature which 
becomes the isotropic phase which does not show liquid crystallinity An electrical potential difference is 
impressed in the thickness direction of the target layer (namely, where electric field are applied), and it 
can attain by cooling even to a room temperature. Also when adding a solvent etc. to liquid crystal 
suitably and impressing an electrical potential difference, it is almost the same and finally a solvent is 
removed by evaporation etc., but where a solvent is removed (for example, removed by evaporation when 
it heats beyond the temperature which becomes an isotropic phase), an electrical potential difference 
may be impressed. Since the electrical potential difference and frequency which are impressed according 
to the class of liquid crystal differ from each other, the range cannot be limited numerically, but if an 
example is shown, 50V or 50Hz order will serve as a standard, for example. And in order to carry out 
slanting orientation, slanting orientation can be carried out by making more smallish the electrical 
potential difference impressed compared with the case where perpendicular orientation is carried out. 
Can carry out orientation also of the case of a liquid crystal compound with a reaction radical almost like 
the above, impress an electrical potential difference in the condition of having maintained at liquid crystal 
temperature, a reaction radical is made to react by optical exposure of ultraviolet rays and others etc. in 
the condition, and an orientation condition is fixed. If the applied voltage in that case shows an example, 
1 0V or 50Hz order will serve as a standard, for example. 

[0049] Next, although it does not limit especially in order to manufacture the optical film of this invention, 
it can manufacture, for example by the following approaches. 

[0050] Although liquid crystal is applied on the orientation film by which rubbing processing was carried 
out in order to carry out orientation of the liquid crystal, it is desirable to, use the orientation film with 
which the proper protective layer of a triacetyl cellulose (it may be hereafter called TAC for short) film 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_eije 9/28/2005 



JP.2001 -330731, A [DETAILED DESCRIPTION] 



Page 9 of 1 4 



and others existed in the orientation film bottom, of course. In order to form the optical layer (b) which 
consists of a liquid crystal layer which has a different optical function from the cholestericHiquid-crystal 
layer (a) and the above (a) which are used as a light reflective polarization layer on this orientation film 
Usually, it dilutes with the proper solvent of liquid crystal, for example, a cyclohexanone, ethyl acetate, 
etc. The predetermined liquid crystal diluted on proper orientation film by which rubbing processing was 
carried out, such as polyvinyl alcohol (it may be hereafter called PVA for short), is applied. After carrying 
out volatilization removal of the solvent, by making an electrical potential difference impress, as it heats 
to the temperature which shows liquid crystallinity, and orientation of the liquid crystal is carried out or 
being mentioned above if needed, it is, it carries out, and slanting orientation is carried out, and when 
[ perpendicular ] liquid crystal is a polymer, it cools below to the glass transition temperature. It is also 
almost the same as when forming a two or more layers liquid crystal layer. However, after choosing the 
class of solvent diluted in this case or applying, it is desirable by ventilating and making it dry quickly to 
make it seldom affect the already formed lower layer by the approach of removing a solvent. And a liquid 
crystal layer required of the technique in which it is next almost the same can be formed. 
[0051] In addition, what is necessary is to heat to the temperature which shows liquid crystallinity, to 
carry out orientation of the liquid crystal, and just to make a bridge construct by UV irradiation etc. 
subsequently, after applying the predetermined liquid crystal diluted with the proper solvent on the 
orientation film and carrying out volatilization removal of the solvent, in using the liquid crystal of the 
type with a reaction radical which is made to film-ize and forms a liquid crystal layer by crosslinking 
reaction using the liquid crystal compound of low molecular weight comparatively. And also when forming 
the following liquid crystal layer on this further, it can carry out by the almost same approach. 
[0052] Although it does not limit especially, when using a liquid crystal polymer, that whose glass 
transition temperature is about 70-150 degrees C is desirable, and the liquid crystal polymer (the 
temperature which shows liquid crystallinity is usually higher than glass transition temperature a little.) 
which shows liquid crystallinity near the temperature requirement which is 100-200 degrees C is used 
suitably. There is a possibility of the formed liquid crystal layer being in a liquid crystal condition, and 
changing if glass transition temperature is too low not much, and if too not much high, when becoming or 
heating to the temperature which shows liquid crystallinity in a manufacture process that it is hard to 
carry out orientation by heating, it will be necessary to take into consideration problems, such as heat 
deterioration to other materials, such as other protective layers, orientation film, etc. 
[0053] Moreover, when using the liquid crystal of the type with a reaction radical which is made to film- 
ize and forms a liquid crystal layer by crosslinking reaction using the liquid crystal compound of low 
molecular weight comparatively, a 0-120-degree C thing has desirable crystallization temperature, and 
the liquid crystal (the temperature which shows liquid crystallinity is usually higher than crystallization 
temperature a little.) in which liquid crystallinity is shown near [ this ] the temperature requirement is 
used suitably. Thus, even if crystallization temperature is low, when it is made to film-ize and a liquid 
crystal layer is formed by crosslinking reaction, thermal resistance improves and it becomes usable also 
under the elevated-temperature ambient atmosphere exceeding 70 degrees C. 
[0054] The vision compensation layer (b2) which consists of a liquid crystal layer which carried out 
perpendicular orientation as a vision compensation layer according to the purpose, the vision 
compensation layer (b3) which consists of a liquid-crystal layer which carried out slanting orientation, the 
vision compensation layer (b4) which a spiral pitch becomes from a cholestericHiquid-crystal layer 
250nm or less, the vision compensation layer (b5) which a spiral pitch becomes from a cholestericHiquid- 
crystal layer 500nm or more are chosen suitably, and can be used. 

[0055] When it applies to a liquid crystal display, for the coloring improvement produced when a liquid 
crystal screen is seen from across, as a liquid crystal layer for a coloring improvement (viewing-angle 
compensation layer), there are some approaches and what is suitable with the class of cholestericHiquid- 
crystal layer of (a) differs. For example, transverse-plane phase contrast (positive phase contrast plate) 
which carried out perpendicular orientation of the liquid crystal is a phase contrast student **** thing in 
the direction of slant, even if there is almost nothing. Or although some transverse-plane phase contrast 
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is produced because liquid crystal carries out slanting orientation, the phase contrast which changes with 
bearings also produces slanting phase contrast. Moreover, in that (a spiral pitch becomes the selective 
reflection of near-ultraviolet light in 250nm or less, and serves as selective reflection of near-infrared 
light more than by spiral pitch 500nm) whose selective reflection is not the light in cholesteric liquid 
crystal, there is no transverse-plane phase contrast, phase contrast arises in the direction of slant, and 
it is the thing of a function like a negative phase contrast plate. Since [ these ] various phase contrast 
arises in the direction of slant altogether, work effective in the slanting coloring improvement of a 
reflective polarizing plate is shown. 

[0056] these viewing-angle compensation layers (b2) and (b3) — or (b4) (b5) — ****** — the 
arrangement location of a liquid crystal layer When the cholesteric layer (a) which is a light reflective 
polarization layer consists of a multilayer cholesteric layer (a) A multilayer cholesteric layer (a) may do, it 
may be the question of the cholesteric-liquid-crystal layer of the (a) layer, and the 1 / 4 phase-contrast 
stratum functional (b1), or you may be between 1 / 4 phase-contrast stratum functionale (bl), and a 
dichroic polarizing plate. 

[0057] Moreover, the optical film in which the cholesteric-liquid-crystal layer (a) which this invention 
mentioned above, and the liquid crystal layer (b1) which has 1 / 4 phase contrast functions optically 
carried out laminating unification. Or a cholesteric-liquid-crystal layer (a), a viewing-angle compensation 
layer (b2), (b3), (b4) The optical film with which the polarizing plate which was with dichroic coloring 
matter further in the optical film in which the liquid crystal layer (b1) which has 1 / 4 phase contrast 
functions optically carried out laminating unification was stuck on the side in which the liquid crystal layer 
(b1) which has 1 / 4 phase contrast functions exists is also as useful as or (b5). This semantics is not 
what means that a polarizing plate is stuck on a direct liquid crystal layer (b1). For example, when the 
optical film of this invention consists of (b1), and a viewing-angle compensation layer (b2) - (b5) either, 
[ (a), and ] In the case of the optical film by which the laminating is carried out to the order of (a), and a 
(b1) and a viewing-angle compensation layer, a polarizing plate will exist at the side in which (b1) exists, 
i.e., a viewing-angle compensation layer top. In the case of the optical film by which the laminating is 
carried out to (a), a viewing-angle compensation layer, and the order of (b1), of course, a polarizing plate 
will exist at (b1) bottom. 

[0058] (a) Although the predetermined circular polarization of light which has penetrated the cholesteric 
liquid crystal of a layer is convertible for the linearly polarized light in 1 / 4 phase contrast layers (b1), in 
order to take out the linearly polarized light with the still higher degree of polarization demanded with 
liquid crystal displays, such as a personal computer, etc. in recent years, it is desirable that the polarizing 
plate which had dichroic coloring matter in the side in which the liquid crystal layer (b1) which has said 
1/4 phase contrast functions exists further, and was in it is stuck. 

[0059] Especially as a polarizing plate which was with dichroic coloring matter, although it does not limit, 
the polarizing plate effectively used in this field is used. Specifically Polyvinyl alcohol film (it may be 
hereafter called a PVA film for short) The iodine which has dichroism or the dyeing process dyed with a 
dichroic color, a way acid, the bridge formation process which constructs a bridge with way sand etc.. and 
the extension process which carries out uniaxial stretching (each process of dyeing, bridge formation, and 
extension) it is not necessary to carry out separately, and you may carry out to coincidence, and 
especially the sequence of each process is not specified, either. Behind, it dries and protective layers, 
such as a triacetyl cellulose film (it may be hereafter called a TAC film for short), the stuck thing are 
mentioned suitably. A binder or adhesives with proper lamination is used 
[0060] 

[Example] Hereafter, although this invention is explained with reference to an example or the example of 
a comparison, this invention is not limited to these examples. 

[0061] (Example 1 of a comparison) 0.1 micrometer thickness of orientation film of PVA was formed on 
50-micrometer thickness triacetyl cellulose (TAC) film, and after rubbing processing, after the 
temperature which shows liquid crystallinity formed that whose selective reflection core wavelength is 
700nm, 550nm. and 400nm on the orientation film one by one and carried out orientation three layers by 
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the cholesteric-liquid-crystal polymer of a 90-200 degrees C (glass transition temperature: 90 degrees 
C) acrylic side-chain mold, it thin-film-ized. All the thickness of each class was 3 micrometers. 
Formation of a cholesteric-liquid-crystal layer applied said cholesteric liquid crystal diluted with the 
solvent by the concentration of about 25 mass %, and after it carried out volatilization removal of the 
solvent, it was heated at 160 degrees C, carried out orientation of the liquid crystal, and it cooled and 
formed it in the room temperature so that it might become below the glass transition temperature. In this 
case, the cyclohexanone was used as a solvent. Mixing with a lower layer was lessened as much as 
possible by hitting 25 degrees C (room temperature) ventilation immediately after the 2nd layer and 3rd- 
layer spreading, and evaporating a solvent quickly. 

[0062] Next, 1 / 4 phase-contrast plate of the polycarbonate of 60-micrometer thickness (130nm of 
transverse-plane phase contrast) were stuck with the acrylic binder of 25-micrometer thickness on this 
layer [ 3rd ] cholesteric-liquid-crystal layer, and it considered as the comparative optical film. 
[0063] 0.1 micrometer thickness of orientation film of PVA is formed on the triacetyl cellulose (TAC) film 
of 50-micrometer thickness. (Example 2 of a comparison) Selective reflection core wavelength with 40- 
1 50 degrees C (crystallization temperature: 40 degrees C) acrylic cholesteric liquid crystal 700nm, 
590nm, 500nm, [ the temperature which shows the liquid crystallinity which has the acrylic radical (two 
acrylic radicals) of two organic functions as a reaction radical of UV (ultraviolet rays) cross-linking after 
rubbing processing ] Four layers of 430nm things are formed on the orientation film one by one, they 
carried out orientation, ultraviolet-rays bridge formation was carried out, and the cholesteric-liquid- 
crystal layer was formed. All the thickness of each class was 4 micrometers. It heated at 100 degrees C, 
orientation of the liquid crystal was carried out, it cooled to the room temperature, and formation of a 
cholesteric-liquid-crystal layer formed by performing ultraviolet-rays bridge formation, respectively, after 
carrying out volatilization removal of the solvent for each class by applying said cholesteric liquid crystal 
diluted with the solvent by the concentration of about 25 mass % one by one. In this case, ethyl acetate 
was used as a solvent. Moreover, the 1st layer adjusted the addition of the acrylic optically active 
compound added in order to make selective reflection core wavelength of a layer [ 1 st ] - layer [ 4th ] 
cholesteric-liquid-crystal layer into a thing (700nm, 590nm, 500nm, and 430nm), respectively so that 10.0 
mass % and the 3rd layer might become 1 1.8 mass % and the 4th layer might become [ 8 4 mass % and 
2nd layer ] 13.7 mass %. 

[0064] Next, 1 / 4 phase-contrast plate of the polycarbonate of 60-micrometer thickness (130nm of 
transverse-plane phase contrast) were stuck with the acrylic binder of 25-micrometer thickness on this 
layer [ 4th ] cholesteric-liquid-crystal layer, and it considered as the comparative optical film. 
[0065] Form 0.1 micrometer thickness of orientation film of PVA on the triacetyl cellulose (TAC) film of 
50-micrometer thickness, and the cholesteric-liquid-crystal polymer and principal component of the 
example 1 of a comparison are the same after rubbing processing. (Example 1) The temperature which 
shows liquid crystallinity 90-250 degrees C 0.5-micrometer thickness (130nm of transverse-plane phase 
contrast) orientation of the acrylic side-chain mold pneumatic liquid crystal polymer (that to which 
copolymerization of the optically active compound of the cholesteric-liquid-crystal polymer of the 
example 1 of a comparison is not carried out) of 90-degree-C) is carried out. (glass transition 
temperature : A pneumatic liquid crystal polymer layer (1/4 phase contrast layers) were formed, on it, 
three-layer (3-micrometer each thickness) formation of the same cholesteric-liquid-crystal polymer 
layer (light reflective polarization layer) as the example 1 of a comparison is carried out, it carried out 
orientation, and the optical film of this invention was created. [(b1) the example of combination of a layer 
and the (a) layer]. 

[0066] In addition, formation of a pneumatic liquid crystal polymer layer applied said pneumatic liquid 
crystal diluted by the concentration of about 25 mass %, using a cyclohexanone as a solvent, and after it 
carried out volatilization removal of the solvent, it was heated at 160 degrees C, carried out orientation 
of the liquid crystal, and it cooled and formed it in the room temperature so that it might become below 
the glass transition temperature. Formation of the three layers of the same cholesteric-liquid-crystal 
Dolymer solid-state layers as the example 1 of a comparison was formed by the approach according to 
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the example 1 of a comparison. 

[0067] Form 0.1 micrometer thickness of orientation film of PVA on 50-micrometer thickness triacetyl 
cellulose (TAC) film, and the cholesteric liquid crystal and the principal component of UV (ultraviolet 
rays) cross-linking of the example 2 of a comparison are the same after rubbing processing. (Example 2) 
The temperature which shows the liquid crystallinity which has 2 organic-functions acrylic radical as a 
reaction radical of UV (ultraviolet rays) cross-linking Carry out 0.7-micrometer thickness (130nm of 
transverse-plane phase contrast) orientation of the 40-160 degrees C (crystallization temperature: 40 
degrees C) acrylic pneumatic liquid crystal, and UV (ultraviolet rays) bridge formation is carried out. Form 
a pneumatic liquid crystal layer (1/4 phase contrast layers), and on it, carry out four-layer (4- 
micrometer each thickness) formation of the cholesteric-liquid-crystal layer of the same UV (ultraviolet 
rays) cross-linking as the example 2 of a comparison, and it carries out orientation. UV bridge formation 
was carried out, the cholesteric-liquid-crystal layer (light reflective polarization layer) was formed, and 
the optical film of this invention was created. [(b1) the example of combination of a layer and the (a) 
layer], 

[0068] In addition, formation of a bridge formation pneumatic liquid crystal layer applied said pneumatic 
liquid crystal diluted with the solvent by the concentration of about 25 mass %, and after it carried out 
volatilization removal of the solvent, it heated at 100 degrees C, orientation of the liquid crystal was 
carried out, it cooled to the room temperature, and it formed by performing ultraviolet-rays bridge 
formation. Formation of the four layers of the same cholesteric-liquid-crystal layers as the example 2 of 
a comparison was formed by the approach according to the example 2 of a comparison. 
[0069] The rate of the improvement in brightness when installing in the thickness of the optical film 
obtained in the examples 1 and 2 of a comparison and the examples 1 and 2, the durable property of 80 
degree-Cx 1000 hours, and a liquid crystal display was shown in Table 1. 
[0070] 
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[0071] The optical film of this invention of examples 1 and 2 can be conventionally made into the 
thickness below one half compared with elegance, and can be contributed to thin shape-ization of a liquid 
crystal display while peeling etc. does not arise but endurance is excellent compared with the 
conventional optical film shown in the examples 1 and 2 of a comparison, respectively, so that more 
clearly than the above. And since neither adhesives nor a binder existed in the laminating interface, the 
surface reflective loss of the part was lost and it was admitted that the rate of the improvement in 
brightness was also improving. 

[0072] By the almost same actuation as an example 1, form 0.1 micrometer thickness of orientation film 
of PVA on the triacetyl cellulose (TAC) film of 50-micrometer thickness, and the cholesteric-liquid- 
crystal polymer and principal component of the example 1 of a comparison are the same after rubbing 
processing. (Example 3) The temperature which shows liquid crystallinity 90-250 degrees C 0.5- 
micrometer thickness (130nm of transverse-plane phase contrast) orientation of the acrylic side-chain 
mold pneumatic liquid crystal polymer (that to which copolymerization of the optically active compound of 
the cholesteric-liquid-crystal polymer of the example 1 of a comparison is not carried out) of 90-degree- 
C) is carried out. (glass transition temperature : A pneumatic liquid crystal polymer layer Form (1/4 
phase contrast layers), and then the same acrylic side-chain mold pneumatic liquid crystal polymer 
0.8micrometer thickness is applied on this. The vision compensation layer (210nm of phase contrast of 
the thickness direction) was formed, three-layer (3-micrometer each thickness) formation of the 
cholesteric-liquid-crystal polymer layer (light reflective polarization layer) same subsequently to a it top 
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as the example 1 of a comparison is carried out, it carried out [ perpendicular orientation is carried out 
by electric field, ] orientation, and the optical film of this invention was created, [(bl) the example of 
combination of a layer, a layer (b2), and the (a) layer]. 

[0073] By the almost same actuation as an example 3, form 0.1 micrometer thickness of orientation film 
of PVA on the triacetyl cellulose (TAC) film of 50-micrometer thickness, and the cholesteric-liquid- 
crystal polymer and principal component of the example 1 of a comparison are the same after rubbing 
processing. (Example 4) The temperature which shows liquid crystallinity 90-250 degrees C 0.3- 
micrometer thickness (80nm of transverse-plane phase contrast) orientation of the acrylic side-chain 
mold pneumatic liquid crystal polymer (that to which copolymerization of the optically active compound of 
the cholesteric-liquid-crystal polymer of the example 1 of a comparison is not carried out) of 90-degree- 
C) is carried out. (glass transition temperature : a pneumatic liquid crystal polymer layer (1/4 phase 
contrast layers) Form and then the same acrylic side-chain mold pneumatic liquid crystal polymer 
0.3micrometer thickness is applied on this. The vision compensation layer (50nm of transverse-plane 
phase contrast) was formed, three-layer (3-micrometer each thickness) formation of the cholesteric- 
liquid-crystal polymer layer (light reflective polarization layer) same subsequently to a it top as the 
example 1 of a comparison is carried out. it carried out [ orientation is carried out 45 degrees aslant by 
electric field, ] orientation, and the optical film of this invention was created. [(b1) the example of 
combination of a layer, a layer (b3), and the (a) layer]. 

[0074] Form 0.1 micrometer thickness of orientation film of PVA on 50-micrometer thickness triacetyl 
cellulose (TAC) film, and the cholesteric liquid crystal and the principal component of UV (ultraviolet 
rays) cross-linking of the example 2 of a comparison are the same after rubbing processing. (Example 5) 
The temperature which shows the liquid crystallinity which has 2 organic-functions acrylic radical as a 
reaction radical of UV (ultraviolet rays) cross-linking Carry out 0.7-micrometer thickness (130nm of 
transverse-plane phase contrast) orientation of the 40-160 degrees C (crystallization temperature: 40 
degrees C) acrylic pneumatic liquid crystal, and UV (ultraviolet rays) bridge formation is carried out. A 
pneumatic liquid crystal layer (1/4 phase contrast layers) is formed. Carry out four-layer (4-micrometer 
each thickness) formation of the cholesteric-liquid-crystal layer of the UV (ultraviolet rays) cross-linking 
same on it as the example 2 of a comparison, and between the two-layer eye (selective reflection core 
wavelength of 590nm) at the time of carrying out UV (ultraviolet rays) bridge formation, and the 3rd 
(selective reflection core wavelength of 500nm) layer With the cholesteric liquid crystal of the same UV 
(ultraviolet rays) cross-linking, the spiral pitch formed 200nm (selective reflection core wavelength of 
320nm) 2 micrometer (vision compensation layer) thickness of liquid crystal layers, carried out UV 
(ultraviolet rays) bridge formation, and the optical film of this invention was created. [(b1) the example of 
combination of a layer, a layer (b4), and the (a) layer]. In addition, the liquid crystal the spiral pitch of 
whose is 200nm in the cholesteric liquid crystal of the UV (ultraviolet rays) cross-linking of the same 
class can be adjusted by making [ many ] the amount of an optically active compound. 
[0075] Form 0.1 micrometer thickness of orientation film of PVA on 50-micrometer thickness triacetyl 
cellulose (TAC) film, and the cholesteric liquid crystal and the principal component of UV (ultraviolet 
rays) cross-linking of the example 2 of a comparison are the same after rubbing processing. (Example 6) 
The temperature which shows the liquid crystallinity which has 2 organic-functions acrylic radical as a 
reaction radical of UV (ultraviolet rays) cross-linking Carry out 0.7-micrometer thickness (130nm of 
transverse-plane phase contrast) orientation of the 40-160 degrees C (crystallization temperature: 40 
degrees C) acrylic pneumatic liquid crystal, and UV (ultraviolet rays) bridge formation is carried out. A 
pneumatic liquid crystal layer (1/4 phase contrast layers) is formed. Carry out four-layer (4-micrometer 
each thickness) formation of the cholesteric-liquid-crystal layer of the UV (ultraviolet rays) cross-linking 
same on it as the example 2 of a comparison, and with the 1st (selective reflection core wavelength of 
700nm) layer between the two-layer eyes (selective reflection core wavelength of 590nm) at the time of 
carrying out UV (ultraviolet rays) bridge formation With the cholesteric liquid crystal of the same UV 
Ultraviolet rays) cross-linking, the spiral pitch formed 600nm (selective reflection core wavelength of 
960nm) 3 micrometer (vision compensation layer) thickness of liquid crystal layers, carried out UV 
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(ultraviolet rays) bridge formation, and the optical film of this invention was created. [(b1) the example of 
combination of a layer, a layer (b5), and the (a) layer]. In addition, the liquid crystal the spiral pitch of 
whose is 600nm in the cholesteric liquid crystal of the UV (ultraviolet rays) cross-linking of the same 
class can be adjusted by lessening the amount of an optically active compound. 

[0076] The coloring situation seen from the omnidirection of the rate of the improvement in brightness 
when installing in the thickness of the reflective polarizing plate of the examples 1 and 2 of a comparison 
and examples 4-6, the durable property of 80 degree-Cx 1000 hours, and a liquid crystal display and 45 
slant was shown in Table 2. 
[0077] 
[Table 2] 
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[0078] 

[Effect of the Invention] Even if a binder thru/or adhesives are not used for the optical film of this 
invention, the laminating of it can be carried out. There are few falls of durable properties, such as 
distortion and peeling, and the fall of optical properties, such as a surface reflective loss by a different 
refractive-index interface arising, can also be lessened. The optical layer which consists of at least one- 
layer liquid crystal layer which has a different optical function from the cholesteric-liquid-crystal layer 
which carries out selective reflection of said light to the cholesteric-liquid-crystal layer which carries out 
selective reflection of the light which thickness is also quite thin and can be carried out, For example, the 
optical film adapting the laminating optical film and this which consist of 1 / 4 phase contrast layers, 
vision compensation layers, or these both, and the liquid crystal display possessing this optical film can 
be offered. Therefore, it can contribute to thin-shape-izing of a liquid crystal display etc., and the 
improvement in endurance. In addition, the optical film of this invention of the type with which the 
laminating of the vision compensation layer was carried out can improve the coloring in the case of 
seeing a liquid crystal display image from across, when it is used for a liquid crystal display. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 : **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The optical film with which the optical layer (b) which consists of a light reflective polarization 
layer (a) which consists of a cholesteric-liquid-crystal layer which carries out selective reflection of a 
part of [ at least ] wavelength of the light, and at least one-layer liquid-crystal layer which has a different 
optical function from the above (a) consists of a liquid-crystal layer to which laminating unification is 
carried out and the liquid-crystal layer of (a), and (b) is using the same compound as the principal 
component. 

[Claim 2] The optical film according to claim 1 which are 1 / 4 phase contrast layers (b1) which consist 
of a liquid crystal layer in which (b) has 1 / 4 phase contrast functions optically. 

[Claim 3] The optical film according to claim 1 which is the vision compensation layer (b2) which consists 
of a liquid crystal layer in which (b) carried out perpendicular orientation. 

[Claim 4] The optical film according to claim 1 which is the vision compensation layer (b3) which consists 
of a liquid crystal layer in which (b) carried out slanting orientation. 

[Claim 5] The optical film according to claim 1 whose (b) is the vision compensation layer (b4) which a 
spiral pitch becomes from a cholesteric-liquid-crystal layer 250nm or less. 

[Claim 6] The optical film according to claim 1 whose (b) is the vision compensation layer (b5) which a 
spiral pitch becomes from a cholesteric-liquid-crystal layer 500nm or more. 

[Claim 7] Furthermore, the optical film according to claim 3 to 6 with which 1 / 4 phase contrast layers 
(b1) which consist of a liquid crystal layer which has 1 / 4 phase contrast functions optically consist of a 
liquid crystal layer to which laminating unification is carried out and the liquid crystal layer of (b1) is using 
the same compound as the liquid crystal layer of an except (bl) as the principal component. 
[Claim 8] The optical film according to claim 1 to 7 which the liquid crystal compound which constitutes 
each class is a liquid crystal polymer, and is the layer which each class turns into from the vitreous state 
below the glass transition temperature of the liquid crystal polymer concerned. 

[Claim 9] The optical film according to claim 1 to 7 in which the liquid crystal compound in which the 
liquid crystal compound which constitutes each class turned into from the liquid crystal compound with a 
reaction radical, and had said reaction radical is film-ized by crosslinking reaction, and forms each liquid 
crystal layer by it. 

[Claim 10] The optical film according to claim 1 to 9 with which the laminating unification of the layer of 
the liquid crystal compound which constitutes each class is carried out without mediation of adhesives, a 
binder, etc. 

[Claim 11] Furthermore, an optical film given in either of claims 2 or 7 by which the polarizing plate which 
was with dichroic coloring matter is stuck on the side in which the liquid crystal layer of (b1) exists. 
[Claim 12] The liquid crystal display with which the optical film according to claim 1 to 1 1 was used. 
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